175 with 63X objective, (5-8) cln1 cln2 cln3 cells exposed to 3, 6, 9 and 12nM mating pheromone 176 (α-factor) imaged by phase contrast with 63X objective, and (9) bright-field images of cycling 177 cells imaged with 40X objective. Note that bright-field images were briefly processed before 178 feeding them into the seeding algorithm (see section Bright-field images.).
179
180 Next, the segmentations were scored manually (Table 1 ). Cells whose area were correctly 181 segmented over 95% were scored as 'correct'. A significant fraction of the segmentation 182 mistakes was minor, and they were automatically corrected within 10 time points after the seed 183 was fed into the segmentation and tracking algorithm (Table1). Note that most of the seeding 184 errors emerged from cells with ambiguous cell boundaries, such as dead cells. 294 0, 3, 6, 9, 12 nM refer to α-factor concentrations used for treating cln1cln2cln3 cells.
295
296 Robustness of segmentation 297 The ability of a segmentation algorithm to correct an error is a key requirement for correct 298 segmentation over a large number of time points. Otherwise, once an error is made, for example 299 due to an unexpectedly large movement of a cell or a bad focus at one time point, it will linger 300 throughout the segmentation of consecutive time points and errors will accumulate. Our 301 algorithm can correct such errors, since it is robust to perturbations in the seed, i.e. even if there 302 is a segmentation error at one time point, when the algorithm is segmenting the next time point 303 using the previous wrong segmentation as a seed, it can still recover the correct cell boundaries.
305 To test the robustness of our algorithm to errors in the seed (i.e. segmentation of the previous 306 time point), we picked 340 cells randomly and perturbed their seed by removing 10-90% of the 307 total cell area (Fig 6A) . Then, we ran the segmentation algorithm with these perturbed seeds.
308 Over 97% of these cells were fully recovered by the segmentation algorithm (Fig 6B) . Out of the 309 340 cells the algorithm could not recover only 9 cells, which had from 65.5 to 85.9% of their 310 seed removed. On average it took 2.6 ± 2.6 (N=331) time points for the segmentation algorithm 311 to correct segmentation mistakes and the time points required to correct the seed error increased 312 with the severity of the perturbation (Fig 6C) . These results demonstrate that our algorithm can 313 correct segmentation mistakes automatically at subsequent time points and, thus, is well suited 314 for long-term imaging. (Fig   333 1A) . Also, when a cell is over-segmented, i.e. divided into multiple pieces, each piece acts like a 334 perturbed seed and converge onto the correct segmentation. This is why such pieces overlap 335 significantly after running the segmentation subroutine several times (Fig 1D) . (Table 4 , Fig 7D) . We found that using the 397 composite image corrects segmentation mistakes that arise due to slightly out of focus phase 398 images. 406 To test our algorithm on bright-field images, we segmented two example fields of view imaged 407 with bright-field for five hours (100 time points) (Fig 8A, Movie S10) . First, we processed the 408 bright-field images to make the cell boundaries more prominent. To this end, we applied top-hat 409 transformation to the complement of the bright-field images (Fig 8B) [38]. We were able to 410 successfully segment bright-field images using our segmentation algorithm ( 
400

